Introduction
Since the global financial crisis of 2008, and in particular in the lead up to the June 2012 United Nations Conference on Sustainable Development (Rio+20), the term 'green economy' has featured prominently in international discourse on environment and development. A green economy has been defined as 'one that results in improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities' 1 . A green economy is also characterised as being low-carbon, resource efficient and socially inclusive. Such an economy aims to reduce carbon emissions and pollution; enhance energy and resource use efficiency; and prevent biodiversity degradation and the loss of ecosystem services. 2 In the context of South Africa, emphasis is also placed on the potential of a green economy to promote social equity and improve human well-being, through addressing poverty and historical inequalities.
The prominence of the debate on the green economy in the last few years has been attributed to the belief that such an economy could provide a win-win solution for overcoming the current global climate, financial and other crises. 3 In South Africa, greening the economy in a socially inclusive way has become particularly important because of high levels of unemployment, as well as the carbon intensity of the economy. 4 South Africa can be considered to be one of the global front runners in engaging with the concept of a green economy. For example, in 2010, the country defined a New Growth Path, which aims to generate a more inclusive and greener economy through both macroeconomic and microeconomic interventions. As part of the New Growth Path, a Green Economy Accord was signed in 2011, through which the country committed to a green economy and job creation partnership involving government, business community, trade unions and civil society.
In developing countries, including South Africa, agriculture is a crucial sector for driving the green economy. Globally, some 60% of terrestrial land and 70% of the available fresh water is used for agriculture, and 40% of the world's population is directly dependent on the agricultural sector for their livelihoods. 5 A greener agricultural sector potentially offers solutions to some of the social, economic and environmental challenges that humans are currently faced with, such as achieving food security for a rapidly expanding population, lowering the risk of climate change and meeting the increasing demand for energy in the face of dwindling reserves of fossil fuels. 6 Agriculture is a significant contributor to African economies as it employs 65% of Africa's labour force and accounts for 32% of gross domestic product (GDP). 7 Agriculture in Africa is therefore integral to sustaining livelihoods, reducing poverty and contributing to economic growth and development. In a 2012 report, the Commission on Sustainable Agriculture and Climate Change recommended making sustainable, climate-friendly agriculture central to green growth. 8 Agriculture alone cannot be expected to drive green economic growth and poverty reduction at all levels. As an inherently resource-intensive primary sector, agriculture's contribution to GDP will always be small relative to its use of land, water and other resources. However, a sustainable agriculture sector is critical to food security and livelihoods, which suggests that greening of the agricultural sector is a key component of a green economy, alongside other sectors. Furthermore, relative to other sectors, agriculture's contribution to national GDP may seem small, but at a local level the contribution could be significant. For example, primary agriculture contributes about 3% to South Africa's GDP, 9 while its contribution to local economies in some areas is much higher. Agriculture contributed 25% to the economy of the Greater Sekhukhune district in the Limpopo Province in 2012. 10 Experiences from other African countries also highlight the importance of agriculture to local economies. 11 In addition, as mentioned above, despite its relatively low contribution to GDP, the agriculture sector is important in terms of employment, and therefore for the provision of livelihoods and reduction of poverty.
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Constansia Musvoto 1 Both smallholder and commercial agriculture could contribute to a green economy and contribute to employment and poverty reduction. In South Africa, agriculture currently employs 709 000 people. 12 However, it is estimated that around 8.5 million people are directly or indirectly dependent on agriculture for their employment and income. 13 Although employment in the agriculture sector has been on the decline in the last decade, 14 South Africa's National Planning Commission (NPC) estimates that agriculture has the potential to create 1 million jobs by 2030, with the majority of these jobs being in the smallholder sector. 15 The NPC asserts that agriculture has the potential to expand if the necessary environment can be created, and that job creation is achievable with successful land reform, employment creation and strong environmental safeguards. According to the NPC, expanding commercial agriculture has the potential to create 250 000 direct jobs and a further 130 000 indirect jobs, and this job creation would be achievable through specific agriculture sub-sectors in which both expansion in production and value addition are sustainable. Job creation could also occur through small-scale agriculture. The NPC also argues that 300 000 employment opportunities can be created through better utilisation of land in the former homeland areas, with a further 326 500 potential employment opportunities upstream and downstream of the agricultural sector.
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Job creation in the context of agriculture is also connected to agroprocessing, as a robust agriculture sector linked to markets would expand agroprocessing opportunities. The NPC's National Development Plan and the Department of Trade and Industry's Industrial Policy Action Plan both highlight the important role of the agriculture sector in creating employment, specifically in the processing sector. 15, 16 According to South Africa's Industrial Policy Action Plan, 16 the food-processing sector -with about 171 000 employees -is the largest manufacturing sector in employment terms. Furthermore, agroprocessing contributed 30% of the total real output of South Africa's manufacturing sector in 2012.
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Among the key sectors expected to drive South Africa's green economy are agriculture; food production and forestry; resource conservation and management; clean energy and energy efficiency; sustainable waste management; and sustainable transport and infrastructure. 18 Although the identified sectors are well established, the information base and policies required to support a green economy have not yet been developed, as the green economy is an emerging concept, both in South Africa and globally. South Africa's plans for and commitments to a green economy (such as the Green Economy Accord) outline the priorities and commitments for a green economy in broad terms. However, what is lacking is the detail to guide the implementation of the identified priorities. In considering initiatives for transitioning to a green economy supported by agriculture, it is imperative to take cognisance of all relevant South African policy and legislation relating both to agriculture and the green economy, because agricultural initiatives that could potentially be linked to the green economy should be supported by existing policy and legislation. Furthermore, initiatives which align with legislation and policy, which provide the enabling conditions for sustainable agriculture, present opportunities for a green economy.
Both the United Nations Environment Programme (UNEP) and the United Nations Economic Commission for Africa (UNECA) highlight the importance of creating an enabling policy and implementation environment for achieving a transition to a green economy. According to UNECA 19 , a clear, predictable and stable policy environment can create the confidence required to stimulate private investment. UNEP 20 highlights that enabling conditions for a green economy include national regulations, policies, subsidies and incentives, as well as international market and legal infrastructure, trade and technical assistance. It is essential that governments create the enabling policies and conditions for a green transformation. 19 Although the green economy is explicit about enhancing human well-being, it should not be assumed that a green economy spontaneously brings about the systems required for stable social systems that can sustain economic growth and foster improvements in human well-being. Hezri and Ghazali 21 highlight that social sustainability is not a given benefit in the transition to a green economy, as focusing on green growth does not automatically lead a community to sustainability pathways. Social sustainability considers questions of governance, voice and participation within decision-making. 21 However, given the fluidity of the concept of social sustainability, it is an elusive ideal to attain and should be consistently addressed in the implementation of a green economy.
In the case of South Africa, apart from general statements of intent, there are no formal instruments of any kind specifically designed to ensure that the green economy becomes a reality. However, there is a number of agricultural and environmental regulatory instruments which are relevant to a green economy; among them the Conservation of Agricultural Resources Act (CARA) 43 Bill (2003) and the National Environmental Management Act 107 of 1998. Although agriculture has been identified as one of the sectors that should support the green economy transition in South Africa, currently there is a paucity of information to support green economy policymaking and implementation. The information base required to adequately inform and guide the transition to and implementation of an agricultural green economy is lacking. This situation is also the case for the rest of the African continent. The lack of information is problematic in regard to both the overarching green economy and specific sectors, including agriculture. The generation of this critical information requires appropriate analysis and understanding of both green economy principles and agricultural imperatives. This understanding is vital for building generic principles and practices for enabling and supporting agriculture's contribution to the green economy.
In this article, we review key green economy principles and agricultural imperatives in South Africa, and examine the agricultural and green economy aspects that should be considered in defining the parameters of agriculture as a sector which can support a green economy. In this way we provide critical information for enabling and supporting the contribution of agriculture to the green economy in South Africa and the rest of Africa, and also inform the research and analysis that should go into the development of policy and implementation instruments for an agricultural green economy.
South African and African commitment to a green economy
Many African countries, including South Africa, have adopted the principle of green economic growth, based on a green economy. Over the last few years, African leaders have, through various joint decisions and pledges, expressed their commitments to green economic growth. One such commitment is the Bamako Declaration on the Environment for Sustainable Development (June 2010), adopted by African ministers of environment. 22 In this declaration, ministers recognised the need to take advantage of the opportunities provided by a growth and development trajectory that embraces a green economy model. Another example is the Seventh African Development Forum held in Ethiopia in October 2010. At this forum, representatives called on African governments to prioritize and promote a green economy as a vehicle for addressing the challenges of climate change impacts on ecosystem sustainability and harnessing the opportunities provided by its vast and diverse ecosystems and natural resources. 23 It has also been recognised that there is a need to ensure that the adoption of a green economy takes into account the particular social and development imperatives of African states. At a meeting of African Union heads of state and government held in Equatorial Guinea in June 2011 (in the context of negotiations for the United Nations Conference on Sustainable Development), it was decided that member states would be urged to 'ensure that Africa's interests on the green economy issues within the context of sustainable development and poverty eradication, and institutional frameworks for sustainable development are defined and taken into account' 24 [Decision on Africa's preparations for the United Nations Conference on Sustainable Development]. At the Fourth Special Session of the African Ministerial Conference on the Environment held in Bamako in September 2011, African environment ministers adopted a decision on the green economy in the context of Africa, outlining African views and perspectives on the subject. 25 The Bamako Ministerial Conference also decided to welcome the green economy as offering new opportunities to advance the achievement of Africa's sustainable development objectives and to recognize that the green economy is a means to achieve Africa's objectives of sustainable development, employment creation, economic growth and poverty. 25 In South Africa, green economic growth has been prioritised as one of the key economic drivers in the country's Medium Term Strategic Framework 2009-2014. One of South Africa's priorities in developing a green economy 26 is the creation of 'green' jobs. Green jobs are defined as work in agricultural, manufacturing, research and development, administrative, and service activities that contribute substantially to preserving or restoring environmental quality. Green jobs include those that help to protect ecosystems and biodiversity; reduce energy, materials and water consumption through high efficiency strategies; decarbonise the economy; and minimise, or altogether avoid, generation of all forms of waste and pollution. 18 Recently, South Africa's Department of Environmental Affairs and UNEP produced the South African Green Economy Modelling report, which assessed national targets and the effects of investing in a green economy in South Africa. 27 
Principles of a green economy
A transition to a green economy requires changes within all sectors of the economy. For any sector to support a green economy, it is necessary to first understand the basic functioning of that sector. This understanding is crucial for ensuring that the sector is aligned to operate in a way which is compatible with the principles and objectives of a green economy. In the lead up to Rio+20, several organisations (the Green Economy Coalition 28 , the Stakeholder Forum BioRegional and Earth Charter 29 , International Chamber of Commerce 30 and a number of others) attempted to develop a universal set of green economy principles. The United Nations Department for Economics and Social Affairs identified and consolidated the most common green economy principles, from a review of eight published sets of principles, as follows 31 :
The Green Economy is a means for achieving sustainable development.
2. The Green Economy should create decent work and green jobs.
The Green Economy is resource and energy efficient.

The Green Economy respects planetary boundaries
or ecological limits or scarcity. 
The Green Economy uses integrated decision-making
The Green Economy internalises externalities.
These principles highlight that the focus of the green economy is not simply on the link between the economy and the environment (as the term 'green economy' might imply). Instead, the principles place as much emphasis on the social as on the economic and environmental dimensions of sustainable development. The principles highlight that in the green economy context, the economy has to be conceived in a broader sense than that recognised by neoclassical economics, as including a range of formal and informal economic activities involving reproduction, production, distribution, exchange and consumption. 32 The economy also has to be conceptualised as extending beyond the cash economy into a wider set of linked social and material processes including labour, work, material flow, energetic exchange and value creation. 33 Green economy principles highlight the strong linkages between social and economic systems. Economic sociology emphasises that the economy is socially embedded, and according to the concept of socio-materiality, the social and the material are considered to be inextricably relatedthere is no social that is not also material, and no material that is not also social.
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Agriculture as a driver of the green economy
The United Nations Economic Commission for Africa (UNECA) 19 acknowledges that most African economies are highly dependent on natural resources, and argues that a pathway to a green economy requires capitalising on natural capital and exploiting opportunities for industrial growth. Agriculture is a sector that is highly dependent on natural resources, and as such has a significant role to play in the green economy. The crucial role of agriculture in the green economy has also been highlighted by the United Nations Food and Agriculture Organization (FAO) in a concept note prepared for the Rio+20 conference:
As the single largest sector using 60% of the world's ecosystems and providing livelihoods for 40% of today's global population, the food and agriculture sector is critical to greening the economy. There will be no green economy without agriculture. 5 The key role of agriculture in African economies has been affirmed by African heads of state and governments in their declaration of 2014 as the Year of Agriculture and Food Security in Africa. The high-level focus is meant to encourage countries to increase food security, reduce poverty, promote economic growth and create wealth through agricultural improvement. 35 Agricultural production has to expand to meet rising demands for food and other commodities for a burgeoning human population, expected to reach 9 billion by 2050. The required agricultural expansion entails increasing output per unit area and/or increasing the land area under agriculture. Given the fact that it is a growing sector, agriculture will inevitably play an important role in the green economy, although there will clearly be a need to reduce the environmental impacts of agriculture. In addition, agriculture is largely a rural activity, and agriculturally based green economy initiatives therefore present real opportunities for addressing rural poverty. This opportunity is particularly important because poverty disproportionately affects rural areas. Globally, of the 1.4 billion people living in extreme poverty (defined as those living on less than USD1.25/day) in 2005, approximately 1 billion (or around 70%) lived in rural areas. 36 In South Africa, poverty rates (based on the food poverty line) are higher in rural (30.7%) than in urban areas (11.9%). 37 Agriculture is particularly relevant to the green economy in developing countries, as it holds the potential to address some of the problems of poverty and rapid urbanisation which occur in many countries, including South Africa. It has been noted that agriculture can contribute to poverty reduction in rural areas. The World Bank estimates that GDP growth from agriculture generates at least twice as much poverty reduction as any other sector. 38 Green economic initiatives in the agricultural sector therefore have the potential to transform the lives of a large number of people. Currently, 65% of people in developing countries are involved in agriculture, of whom 1.3 billion are small farmers who could benefit from improvements in agriculture and the associated economy it supports. 39 
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South African Journal of Science http://www.sajs.co.za It has been documented by UNEP 40 that during the transition to a greener agriculture sector (a requirement for agriculture to support a green economy), food production in high-input industrial farming may experience a modest decline, while triggering significant positive responses in more traditional systems run by small farmers. This projection lends significant potential strategic importance to the role of small-scale farmers in the transition to a green economy supported by agriculture in South Africa. A green economy based on agriculture has the potential to impact on a significant proportion of South Africa's population. South Africa's 2011 census results show that 2.9 million households in South Africa (20%) were involved in agriculture, mainly subsistence and smallholder farming, with the largest percentage of agricultural households located in KwaZulu-Natal (25%), the Eastern Cape (21%) and Limpopo (16%) Provinces. 41 These households could potentially participate in the green economy through agricultural activities. Experiences from other developing countries highlight the central role of small-scale farmers in the green economy. UNEP reports that in Uganda, 85% of the population was engaged in agriculture, mainly small-scale organic agriculture, contributing 42% of the national GDP and 80% of the export earnings in 2005/2006. 42 In Cuba, public policies supported urban organic agriculture in Havana, resulting in 350 000 new well-paying jobs (out of a total workforce of 5 million), 4 million tons of fruits and vegetables produced annually in Havana (a tenfold increase in a decade). 42 Rapid urbanisation and increasing urban poverty are pressing issues for developing countries, including South Africa. In 2001, 56.2% of the national population of South Africa lived in cities, increasing to 60% in 2009, with an expected increase to 70% by 2024. 43 This rapid urbanisation poses challenges in the form of urban sprawl, which destroys agricultural land and increases the demands for energy, water and food. Furthermore, rapid urbanisation has transferred rural poverty problems into urban areas -a problem which has manifested throughout the world and which continues to grow. Ravallion 44(p.16) reports that 'among those living on no more than [USD]1 a day, the proportion found in urban areas rose from 19% to 24% between 1993 and 2002'. One of the manifestations of urban poverty is food insecurity. Food insecurity is high in the urban areas of southern Africa and South Africa. 43 A 2010 UN report notes that raising agricultural production (in particular in food-deficit countries), while at the same time improving the livelihoods of smallholder farmers and preserving ecosystems, would contribute to rural development and slow the trend towards urbanisation and the attendant stress it places on public services in urban areas. 45 Agriculturebased green economy initiatives could offer an alternative to the migration to urban slums by providing opportunities for sustainable livelihoods in rural areas. However, it must be borne in mind that although agricultural green economy initiatives could potentially reduce rural poverty, in many situations, agricultural production is not high and/or sustainable enough to drive poverty reduction by itself. The potential of agriculture-based green economy initiatives to improve human well-being should therefore be grounded in reality, as an agriculture-supported green economy will not automatically improve social and economic conditions. Some of the challenges are discussed in the following section.
Challenges of agriculture in supporting green economic growth
While agriculture presents opportunities for supporting green economic growth, there are challenges which must also be acknowledged. These include the scarcity of resources to support agricultural production, especially for poor rural farmers; the relatively low market values of agricultural commodities, and therefore the limited potential for low levels of agricultural production to impact on local economies; the impacts of agriculture on the environment; and changing climatic conditions.
In South Africa, a major challenge for agriculture's ability to expand production to meet the food security needs of a growing population and to support a green economy is the rising scarcity and degradation of land, soil and water resources. Although South Africa has a relatively large total land surface area (122 million ha), only about 14 to 16 million ha, or around 11% of the total, is arable (i.e. suitable for crop production), excluding the area under commercial forestry. Furthermore, 'soil erosion and degradation of agricultural land through overexploitation and inappropriate and unsustainable farming methods pose a threat to the country's food security' 27(p.8) . The rate of land degradation is high, estimated at 70%, with potential negative implications for food production. 46 Furthermore, South Africa has a relatively low annual rainfall, and a rapidly increasing demand for water, exacerbated by poor water quality in some areas, such that demand is expected to exceed the available supply by 2025. 27 Other factors potentially exacerbating these issues include changing climatic conditions and government's commitment to mandatory blending of biofuels in the liquid fuels market in South Africa, 26 for which the potential impacts on food security, land use, carbon emissions and water use need to be carefully assessed.
The number of farms and the land area being used for crop production in South Africa has declined significantly since the 1990s, 47 but there has been no corresponding decline in overall production. The World Wide Fund for Nature asserts that this discrepancy points to an intensification of production entailing increased water use for irrigation, increases in the use of fuel, agrochemicals, fertilisers and mechanisation, as well as a growing dependence on genetically modified seed. This increase in intensity, particularly where it is not managed properly, is causing cumulative damage to soil fertility, increasing erosion, contaminating water sources producing toxic effects on biota and on people working on farms, weakening the resilience of ecosystems and contributing to climate change.
The New Partnership for Africa's Development (NEPAD) noted with concern the environmental degradation caused by agriculture in many parts of Africa. NEPAD indicated that, in many places, environmental degradation and unsustainable exploitation of natural resources threatened to reduce the future productivity of agriculture and natural resources, and that a major challenge for African countries was to ensure that agriculture does not degrade the underlying natural resource base. 48 Similar concerns have been expressed by the Millennium Ecosystem Assessment. According to the Millenium Ecosystem Assessment 49 , two-thirds of the earth's ecosystem services are in decline. The resources humans depend on for much of the world's food supply are finite, declining and, in some cases, disappearing. Fresh water is becoming scarcer, land is degraded and ecosystems are in decline. Farming practices must be adapted to manage natural resources wisely and conserve biodiversity and ecosystem services if agricultural production is to increase in the face of increasing demands, climate change and limited resources. 50 The environmental impacts of agriculture are not limited to large-scale commercial agriculture. Small-scale farming, although it utilises lower levels of inputs and little machinery, also has adverse effects on the environment. According to the FAO 51 , in Africa, soil degradation caused by poor agricultural practices, among other issues, is undermining the very resources on which African farmers depend for their survival. In South Africa, soil degradation has been reported to be most severe in many communal croplands and grazing lands, 52 where small-scale agriculture is practised. South Africa has grappled with land degradation caused by agriculture for many decades, and the negative environmental consequences of agriculture have been widely documented. [53] [54] [55] [56] The contribution of the agricultural sector to climate change is significant. Agriculture is an emitter of greenhouse gases associated with landuse change, fertiliser use and enteric fermentation among livestock. Globally, agriculture accounts for around 15% of global greenhouse gas emissions. Agriculture will have to reduce these emissions substantially and contribute to climate change mitigation if it is to contribute to a green economy.
For agriculture to support a green economy, the many environmental problems associated with the sector have to be addressed. Plans for the green economy recognise this need. At South Africa's Green Economy 46 In addition, so-called green jobs (in the agricultural and other sectors) will in many cases require technically skilled labour. The question remains whether South Africa can meet this skills requirement, 4 and thus fulfil the promise of green job creation and poverty alleviation.
Changing global conditions and climate change
Although agriculture could potentially contribute to a green economy in South Africa, changing climatic conditions present challenges both for the sector as a whole and, particularly, for green economy initiatives premised on agriculture. Climate change projections for South Africa indicate increased temperatures across the country, an increase in precipitation in some parts of the country and a decline in precipitation in other parts, as well as increases in the magnitude and frequency of extreme events such as floods and droughts. 57 These changes have implications for ecosystems and their capacity to provide services such as water and for crop production and yields [58] [59] [60] ; implications which will in turn affect the country's food security. Climate change is already threatening the ability of some rain-fed agriculture-dependent regions to maintain levels of agricultural production and food security, and is destabilising markets. 45 Climate change poses a threat to agriculturebased green economy initiatives, especially in southern Africa, where it is estimated that yields from rain-fed agriculture could be reduced by up to 50% between 2000 and 2020. 61 Based on the variation in the direction and magnitude of changes in climate across South Africa, Gbetibouo et al. 62 show that there is spatial differentiation in the vulnerability of South Africa's farming sector to climate change, with vulnerability intrinsically linked with level of socio-economic development. The most vulnerable provinces were found to be areas of low socio-economic development, i.e. largely rural areas, with a high share of small-scale farmers who rely on rain-fed agriculture, characterised by a high level of soil degradation and low levels of employment, among other factors. While agriculture-based green economy initiatives present opportunities for poor rural areas, the high vulnerability of these areas to climate change should be considered and planned for accordingly. Changing global climatic conditions will result in unpredictable availability (as a result of wide variation in growing conditions and extreme weather events), quality and price of agricultural products, which will affect profitability and thus sustainability of agriculture-based green economy initiatives.
It is important to ensure that risks and opportunities associated with changing climatic and other global conditions are understood and addressed in the context of agriculture in a green economy. UNEP's fifth Global Environment Outlook (GEO-5) report 63 highlights that, in terms of the current state and trends of the global environment, population growth, economic development, urbanisation and globalisation are driving degradation, which can be measured across numerous environmental indicators. According to UNEP 27 , environmental pressures will increase for the foreseeable future, causing major changes not only in physical landscapes, but in social, political and business landscapes as well. These changes have to be understood and planned for in the context of a green economy. In addition, flexible and responsive policies are required to encourage and support sustainable agricultural and economic practices. Similarly, climate impacts, resource scarcity and resulting changes in population migration may have broader systems-level effects, destabilising regions or entire countries and thus the political and socio-economic contexts in which the green economy operates.
Imperatives for an agricultural green economy
Alongside the concept of an agriculture-based green economy is the concept of 'green agriculture'. A UNEP report 40 defines agriculture based on sustainable farming practices and technologies as 'green'. The report lists five main principles of green agriculture:
• use of naturally and sustainably produced nutrient inputs;
• diversified crop rotations;
• livestock-crop integration;
• environmentally friendly pest and weed management practices; and
• waste reduction through use of post-harvest storage and processing facilities.
The concept of a green economy based on agriculture is, however, broader than simply green agriculture. Whereas green agriculture focuses exclusively on agricultural production techniques, a green economy based on agriculture has to incorporate the principles of green agriculture and the principles of a green economy. The World Farmers' Organisation 64 has put forth four primary goals for agriculture in the context of the green economy:
• produce more with less;
• use a knowledge-based approach of best practices;
• reward farmers for adopting sustainable practices; and
• break the poverty cycle.
Given the environmental challenges facing the world, agriculture must be multifunctional if it is to support a green economy, as it not only has to meet demand for food and other non-commodity goods and services, but must do so while minimising its environmental footprint, creating sustainable livelihoods for farmers and others along the supply chain, 65 and providing other ecosystem goods and services in addition to food. It must also not disrupt social and cultural systems and must contribute to economic growth. Food insecurity and large poor rural populations persist in many developing countries. Basing green economy initiatives on agriculture in these contexts would be beneficial, given its potential to achieve the triple goals of a secure food supply, poverty reduction through improved rural livelihoods, and environmental sustainability through a reduced production footprint. 65 The Farming First Coalition, for example, highlights that 65 :
[A]griculture in a green economy has to adopt a broad-based, knowledge-centred approach. Such an approach would be achieved through: In addition, making agriculture a dynamic sector which can underpin green economic initiatives will require some of the following 65 :
• The adoption of supportive frameworks and investment in infrastructure and markets.
• Access to markets at the local, regional and global level in order for farmers to sustain a livelihood from their activities -in some areas, this means improving access to transport, storage and market facilities.
• Maintaining and increasing farm productivity and profitability.
• • Rebuilding ecological resources such as soil, water, air and biodiversity.
• Reducing pollution and using resources more efficiently.
• Maintaining ecosystem services on a sustained basis.
Conclusions
For agriculture to support green economic growth, the sector has to operate in a way that integrates the principles of a green economy with those of sustainable and green agriculture. This synthesis of principles has to bring about a distinct set of principles for South Africa's agricultural sector in the context of a green economy. Such a fusion of principles has to be informed by South African realities and should not only be based on international theories and principles. This fusion will necessitate adjustments to the way in which agriculture is conceptualised and practised. The adjustments need to occur at all levels, from policy to practice, and should involve all stakeholders, including farmers, government, the private sector and civil society working together to create the right conditions for facilitating change. These conditions include enabling policies and institutions, relevant information and skills, innovations to support sustainable agricultural production, and social and economic systems. Appropriate incentives to encourage change from business as usual to practices which support a green economy and its ideals of environmental protection and social inclusion are also required. It is also critical to put in place mechanisms for managing risks and opportunities associated with changing climatic and other global conditions, so as to minimise negative impacts on (and generate benefits for) a green economy.
The process of change needs to be carefully planned. At the centre of the process are agricultural stakeholders who need to embrace the idea of changing their thinking and practices. Effecting the change requires a multi-pronged approach of educating, informing, training and capacity building. Much thought needs to go into processes for achieving the requisite change. As such, it would not be sufficient simply to list the required changes; the actual processes that need to be followed should be elucidated in detail. It will be necessary to move beyond the obvious to interrogating and developing practical processes for addressing different issues, for example social inclusivity and equity, which are critical in South Africa and in a green economy, but are not necessarily central in the agricultural sector. In addition to technical agricultural production issues, innovative ways of addressing the core issues of governance, decision-making and networking which underpin the functioning of social systems need to be addressed. The processes would have to be informed by both theoretical principles and the practical experience which the agricultural and other sectors in South Africa have accumulated. An agricultural sector that supports a green economy would need to be backed by appropriate agricultural and economic innovations which would be relevant to South Africa and also enable the country's green economy to be globally competitive.
A green economy does not operate in isolation. The green economy is fundamentally about managing the interaction of humans with the biophysical environment, in a complex social ecological system. Human and biophysical factors must therefore be considered in an integrated manner, with particular attention given to the relationships between them. The agricultural sector in a green economy therefore has to be appropriately situated and be in tune with social, economic and biophysical conditions in order to be sustainable and deliver planned benefits in the face of changes in these variables. The Africawide commitment to agriculture and to the green economy provides opportunities for countries to share experiences in transitioning to a green economy supported by agriculture.
